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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a micro wave 
microscope probe which can make a quantitative 
measurement. 

SOLUTION: A probe for a non-destructive determination 
of a complex dielectric constant of a material and for a 
near field optical microscope is based on a balance type 
multi-conductive transmission line structure formed on a 
dielectric support material which has a definite profile 
and limits a probe region within a sampling volume of a 
measuring material. A manufacturing method of the 
probe using the dielectric support material comprises a 
process of anisotropically depositing underlayer of Or, Ni, 
W or Ta in a thickness of 50 to 1 00 &angst; on the 
dielectric support material, a process of anisotropically 
depositing a conductive material on the underlayer of Cr, 
Ni, W or Ta, and a process of eliminating an unwanted 
conductive material on a profile of the dielectric support 
material so as to insulate a formed conductive strip. 
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[ 0 0 6 0] 

(:iJ:57't3-7-10tt. [Il2{c:^$nfc. SI«fr^^^§P^^2lcOf|«^^:^:;^^^^cJ:oTgi 

1^ $ ixfc Jilf*: 1 3 . 1 4 ^tzmmm 1 2 (D~^iz X ^x ^ Hx ^ ^m^mm 2 4o 

0 UT*$tL5c 
[ 0 0 6 1 ] 

*«S«ig2 0©7°t='-7'4Sl 7t4, -(5illiS*S^«ig2 0(75S>^tti)©iSl8r-|l-4^7° 
[ 0 0 6 2 ] 
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®^$ttiatf!'iP>^CV>„ m W 1 3 t 1 4 t (O mm ^-i . lOCHzT-Q'fil^lOOOJzl^t 
±^ ^^m. t -r ^ tc tb , *^lmin(73:^ — X it ^ X '0 ± ^ < ir ^ -i^sS i'^ :^ ^ . 

T t J; v^„ 

[ 0 0 6 3 ] 
[ 0 0 6 4 ] 

*S§S2 0--(DjSg^tt. (Ill2(wSt>^<^$ttTVNSJ;5{w) fi:E<7?^m'>— ;^2 3 
F*iItCfe5, #ttgS2 0<7)Jfi<{;igBS$ttyc:,^-^yW— 7'2 2lCj;oTi*fig^ix5, -ffi^Olg 
2lg^>'V — ■7'2 lll2i:imBS6«J(C7i^$ixfcm-^SySil«2 5(Dfcit){::ffifflbTt)J:V^ 

o ^W.mm t . *^^2 0d>C3r(D7^-K/v-7°F*]|3:K*f$ixTMo-C*^'ft-§-^ 

1 0 0 6 5 ] 

V^o illr ffl tvC 5 OCOtSfiSc*^, D. E. Steinhauer, C. P. Vlahacos, S.K.Dutta, F. C 

.Wellstood, and S.M. Anlage, Applied Physics Letters, VolumeTl, Numberl2, 22 Sept 
emberl997, pages 1 736-1 738 ;^ $ tt T V ■> -5 „ 
[ 0 0 6 6 ] 

4#»C. ;i5S^d5^|S$tlfc:-?-fi5'C3iSm-§- (0imm t 1.x . ImV-e, 5GHz;5^bl 
OGHz) fi . Agilent Techno 1 og i es (Pa 1 o A 1 1 o, Ca 1 i f orni a ) M ^ HP8375 2 A CO J; 

0 fJ:-^ ^ <^ o j: X i^. * -Wl^ $ 5 , Sl^«-§-fi, DiTom(SanJ 

ose, California) ?± M O ^DMCBO 18<D i 5 U— ^'SrS* UT, Agilent Techno 

logies(Palo Alto. Ca 1 i f orn i a ) t± ^ O ^ HP8473C X 0 fH^^rir— K^tW^'it^'eia^^ 
iX-5o C (75 'T K ^ a §s CD ffl tt , Ametek, I nc . (Oak R i dge, TN) K CO ^ 7280 CO J: 5 

[ 0 0 6 7 1 

, * ^ ^ (75 Q fltJCl Jt ^ni i- 5 , r (OmjEfift^J- t> Pit {w, Ametek, Inc. (Oak Ridge. TN) K <0 

S;728oo i 9 D s/ i^^ ^' ^'T'^ffi VN TSij* UT J; v>„ W;i|sf<^^*flil;*fi, a'J;e» 

[ 0 0 6 8 ] 

*l§0^ »w i 5 2 0 « . (2n+l) A/4*t5S. X (n+1) ;i / 2 * 

(n = 0. 1. 2 ) cOV^-rnd*— LT*5 0 . ^<7?^ft«, ftt>^g;V^^- 

. 5 m m i: ^ o 
[ 0 0 6 9 ] 

Pt, Nb, Cu. Au, Ag. AI. YBCO:S.TJ^dttfetO?E-&#5(c:J;-5Rtifl^(75-> — 

^2 3TS^'3la^t^Tt.J:V^, v'-;^2 3«. *S^2 0/?)^ibcOS$tltS.TJ^*S^#'tt(C*t 

J;5'^»)i-5i^MP*5#l^$tL5, >^ 2 3 ^Ptm.^<D'^< tdP^P 2 6 SrWbTV^5 

„ d<75P^P{CJ;oT. ^*4ll5r*ffiSg2 0l;^)!)^5a<,=^-^$-yr5::i:;65-5j|gi:;'^i9, $ 

T-#5c 3i: 1 4 h (Df^mt^t^ — :^ 2 3<©rt11(cit'<T/h$v^|5Si9, ^SSi^ttfi 

, *«W^ci>'-;^©#^aE^cJ;oTi^f?trS^t'tev^. ~ :^ 2 3 (d ^ n^^-zfv-vx 
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[ 0 0 7 0 1 

&.±t^m^it X 0 *iR^^5t2 0(o-7'u--/ssi7tt. (D ^ ^ <D ti tb 1 

rtS^tt-i^^^^ffiir'^jiSo > ^i|£fiitcMLTM/j:oyt7°D-7':^[6i-e#P>n;taiJ 
^ (X«^t*:<»^j6) SrJttJf UT % J: V^ X S :^ 9?: ^ <^ fc »c - ;^ ft!l :^ *^ ^ H U 

§1 V^ T t J: V^o 

1 0 0 7 1 1 

?^fiK$nfc^P 2 6 Srii«JMU-C5S%l±lXV>So 2 3 i:*SS2 0 irOWlCggV^,^ 

-^;is#^^L-rv^5fc^6, P^a2 6<c«il@{4. :7'D-7'Ci7i;i*3i-t5mi?-3tSS.t)5*ig^ 

2 0C7)QM®V^TmC'^)i^fPfe■^^T, $e>»C*S§&2 OcTJKf^'-O^ilSfO^^Jwtji^^ 
1 0 0 7 2 1 

\^ fj: h . mm^j:^mmm.^ (.^mmfi-^mm) (Dtzibiz^ p p 2 e o a: ^ « . u 
icit), p,lp2 6(75pffis^^c#^Ei-5.|gv^ia^»t<^rao^iSf^ffl*ssm 

$tt2)o v'— ^ 2 3 (?D^1-<in^foS*tlS2 0<D$|5:5>2 7 -e<OBga[1S6*J'i£tt?5K:»-*COfcfe1- 
, BSPffll^2 6i:ra«Hc^ttg^2 0(^roa5^(i, «taL»S»CD^'r^citgt]^iig W-M W. 

■^-ri'oJSm»£«v' — :^2 3Cl^1-mlJ«®^-ttllK6^^-#fiE^-'cv^;i^v^, t^ox. -t'o — •t' 
1 ol^^^^5fe«^p^4«J£J:^Jt>^s«>T^J^^,cv^^5ct^b*>?l*ec$-f. ±tu-ci£^»o*4- 

I 0 0 7 3 1 

Wi 2 \ X <Dm.U t mU.. l22»CS%bfc:J;9l-PB#|'20(75^#:i 3S.t/14(D5i-giSr^-* 

jlS $ -y: ''.C <b . 2 r3 (Dmi^ 1 3 RXf- 1 4 O =§■ >!? IC pjf M CO Wt S * T' — ^ # It 5 
i tc J; o -C ^ ^ b » 5 ft /J^ "51 tfe * -e , -9- -r X ffi ^ ^ tt tt b ^i: v^ o 

I 0 0 7 4 1 

ig2l::^bJJ;^-ht'IQ«LfcJ:5t;i. '(5ill^*^^2 0O:^{^t4. -o(7D|4l-?ftoTfffi 
^L^i^lC. ^i|Sflll::ft'b3fiVN'gJ||i»Oia5^(i. 2 ^ <D m h V y ^ 2 8 RXJ^ 2 9 
I 0 0 7 5 1 

2^(D^m:^hV^y 2 8 RXf 2 9 , spfl^ x — ^< *5 M T V^ sfe V> JR , Xf4iiV> 

xiBi<\'W-^x^htv^o [2l3^c7J^Lfci^tt^c*5^^x. i:79V7°3 0tt. ^m^^^i^^Ptt 

I 0 0 7 6 1 

l2I2St/Il!3{C;^^L•fc^^fe®«{CjoV^T. 2oc753gm^JR^ h V ~y y ^ m tcm ^i^^ 

2 3 <D^ (Df4a 2 6 ^aUT, *S:^2 OfD^iZ^m^tl^, 
I 0 0 7 7 1 
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1 (r J; o T $ tL 5 o h ^ -y ^ > y mmmm 3 1 \t . is.mm7^^^^m^m<n^^fX' 

''A^<D. #m CO S§mi^*p^^«co 4- o 1 o ^ ^ -e V^ T t) i v^, 
[ 0 0 7 8 ] 

m 4 (B) iZ^l^lt X 0 i^^WM 3 2 n . i^yyi^miS^miii^'^^fztbiZ^yy 

*fe S «l fw 43 V^ T « , H 4 ( A ) S 0 4 ( B ) ^ $ fc ^ I® « ^- ffl& $ 5 „ El 4 ( C ) 10 

i)^hm4 (G) {c;T%sti.yt, Tfe 7 r -< ^ ffl fc 7° D — t/ffl v^ T v^ /<e 7° u — fc 

«>o, ^ ^\z.^(D-t^x<DJiui-im«.xh ^ o ^o^mMx. ^ lb {cmmi^^wnu i-i . 

[ 0 0 7 9 ] 

$^xs<^-e. — isic, §l%#^^i-:^;4ssl"sI$^^Tv^5^s©ja<-T?^i^cD3^5feco^l:g/e•5i»^# 

§ ti ^ , ^ 't^iS: < X l-iW.^r> /b :^ < f£ ^ , ft 1^ 6<3 (d , 7^ — Sr # i» « , — ^ " 

, 1 0 ,i mJciST^-frTJ^^^ixSo - If « . 1^ D ^ * ^ i" 5 ^-f J; 5 JP 
[ 0 0 8 0 1 

2. mni^x^^^i o:>i^-^^ . 0 m (D tzm ^ <o :^ ^ iz X X y ^ ly ^- ^ [cm ^ ft 

5 ^ i: J; 5 . 0^J;ttf. x - ^ # 5 # ^ ^ §15 <Z) *S s/ ^ > ^ S L 

, :z.<Dm^:^^h^(Dm'mi^xwuu^pjf&<om&x^\%±if. ziv\zx'o. ^m#:si5*^o 

4S CO 7^ - ^-^ ^ # l-J P, ;Jx fd f|5 ^ -f- 5 C {c J; S , it^=^y'f->-^&.mo 
[ 0 0 8 1 ] 

o -C ( X ^ -7 T ^ ^ ffl V> Sgjfe S It -e « ^ 7 y K ^ 1 5 © o T ) , m^<D^m 30 
35^U?36(c:Cr. Ni.WX«TaTtfe)i34?rm:^'tt±Sa$^5fcJ6{'. ClOBim 

1114 (D) i^m.^ ^ ^ tx, ti mm =^ >■ ^< 3 3 {Hicm^^ti ^ o rmm 3 
4«, y<;uy^ u~-^mm. mm. mm. v > 'fxt-nisLM-f ^> j^mm^^ x 

Tita $ -fr T t J; V^„ ^tlh<DmmXMm&.m^mrr-t ^itHf). Cr, NI, WXfiTa 

cc>y — 3 7 mm ^ >- ^< 3 3 X m ui^ ^ u h m <D SB.m iz m ib^ ti . cr. 

Ni. WXttTa^!^^;6S, y — >!.3 7*»P>, m Mi^ (O y - y. 3 7 m m iZ 

[ 0 0 8 2 ] 

Cr, Ni, WX«TaOy — ;:^3 7(i, ^DSft^^fficOS^*"— X(4<2>*P(0^°;l-^ 
[ 0 0 8 3 ] 

y — :^i,z\^\^x\^^^mmA^-^m^t\^tcm. mmti^^^u^t-x. mm ^ tc\,^mi$^(om\z 
!t-cxmi^^-^hmo m t 1.x . -m^y^^ — yi^. i8o° iiite$r#ofc2(Hiw±iig 
^ lii^m t -r ^ . E-mi^y ^ - :f f£ h i-i . mm(^r^(D 1 2 0° mm (^imikit!ii^m^£mi^(r> 

m\ZX<>X3 6 0° *#lofctcOT-fe5) ^ ^ o tz 3 m (D mm ^ W t i- ^ X :k ^ 0 o c 

r. N i . vj xi-iT a (Dmm^p iz ^ (.mw.:^ h V y y mm ^ ti h ^ ^ ) m'&(^iu.m 3 5 

t 3 6 t (Dm<om^ 3 8 RXJ^ 3 9H|^^||{C^TcD*t!^S:§t-t5>4S^ ^COff^li^SfiS 5^ 50 
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6-COJf:$^rJ±;'<T^S«)T/^$V^, 
1 0 0 8 4 ] 

^ <D'^^^ pjf (D iHm 3 5 & 3 6 iZ m. *^ tl tz . Cr, Ni. W3^.^iTa(Oii:v^Ji40 
&X/ 4 1 200r{|l|Mj 38S.T^39±lC^^?5ELTV>5Cr, Ni.WXfSTaO^ 

v^S4 2 &rj^ 4 3lc:J;or^^$t^TV^5*»tL3^J^cv^. c:ttP>2o(Z>^V'>P4 2StJ«4 

3 . £IT (OJimX- . gP El 4 ( E ) Tik :^ n tz :t >- yf — ^ ]) V . I\5L ^ :t >■ t' — 
^ V > if %:mx . Xmt^::^ -y ^ > ^ iz X X . HMUzm^^nxhX^-^o i)^ \^ f£ 7!)^ 

iZ X ^ it :i t lb . Cr, Ni, WXttTaTitfegfi, ^^**-f^^O*^^c:LTj3V^ 
T t> J: V^ , 10 
[ 0 0 8 5 ] 

[ 0 0 8 6 ] 

X> k o (DMi&^m t L.X . Cr, Ni,W3l(tTaO^V^a42St>*43^^*b-C2 
-offym^^m 4 O^lt/4 1 S:i^#§-ar5fcit)(C. Km^*iXi^?IJWOiS^ffi!JM3 8.RTJ«3 Q fii 

3LV^{cgte$-a:7'^v^T^S#$-a:S, :m:ei>|ll4 (E) \z WiflB ^ \z m ^ ^tzm M ^ ^ ^ ^ m 20 
Je X. 5 o 

[ 0 0 8 7 ] 

{RIJS3 S ISlXI 3 9 hm^^m 4 2. 4 3;4S^*$nfcim. *x)5 0A~1 0 OAiliroC r 
, Ni, WX^iTa(75ffV^;i4 0SD«4 1;65, ^mfls:5:J#$P*tO{fti]S3 5St>*3 6±|:i« 

[ 0 0 8 8 ] 

■^h\z. 04 (F) (w7iK$^xfc-?:o2>:oxst?«, ^m^^ny.\±m'mmwx-^ ^ c r . 

W, Pt, Nb, Au, Ag, Cu, Al, YBCOXfi-?:CO^-^^cov>i=tU/6^^-atfJi 

m*ti|sf*s, 1114 (D) \z7fi^ft^^^l\zmm^t\^tzmm/mm&.m^m\^x. cr, Ni, 

« T a <^^V^a 4 0 Ji 1 0 M m t ^ * T-iiffl $ n -5 „ C O ±t / ^ * fi^ W « x 30 
[ 0 0 8 9 ] 

«44dSCr, Ni, W3l«TaTtlfiJi40±IC±S«§nfc^, rO«ig^$:dSBffS<^^ 

i*^(cjSCTll]e$-i^e>tb, Cr, Ni,W3Z.(iTaTilfi)i4 1±ffil;::2»fl;»4 5^±i|| 

4StJ«4 5(75M*L< JfcV^«^6<J^^^t/tP>-t-2»m*t^£f©»V^H^5, Ji4 4 i: 4 5 t(© 

Ps^tcdta d i: «§q ^*>-cfo ^s;:^»v^^»m«■i|sf)i 4 6 St/ 4 7 u, »m 

^t5pfS4 4SD?4 5^^^^^;lm5v,6<]ICi^lg^$-a:5fc^6, »V^a4 625.t>'4 7}4#(C, jgm 
Wi|sfli4 4 i: 4 5 i:WWcO'fiLB*='ib*tr4Sr5 V >- \z i. X ^.^ir ^ ^ :t >- \f ~ J^^\^iSL 40 
m-f^^'K'-^.fc^^^tt^o $^»-, y ^ :y ■;f \z X oX^mfiPiP(^W^^\^X h 

[ 0 0 9 0 ] 

:L(D^'mx ^ 7° o — T-" t+ icjc;; c Rff M CO fc (7? w m ;^ h y r 5r ^ tf /i^ >^ h y 
s'T'lt^t:*"^, limft::3^i#$PWco*®±lc:ff^fi)<i$ixTt.J;V^„ [214 (A) t^hm 4 (G) 

[ 0 0 9 1 ] 

[ 0 0 9 2 ] 50 
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y ^- u — h n . (DWP^Rxj^ ^ V > ^mw.\^ J:, ^ x mit-r ^ z t f)^ h . m 

[ 0 0 9 3 1 

^S^±i2<Z5 J: 5 »-5:«f^#-tJc±tfll $-i3r> i<>ci>-C, ^ ^ , # co^ij B 2 o 5> M 

, 3 cm Commonwealth Scientific IBS 250 ^ :t > \f — ^ V > '^Wi ^ X . ^^i^i)^ 

h i ]) > 1^ X 10 Vito 10 
[ 0 0 9 4 ] 

[ 0 0 9 5 ] 

^mmiz X ?>:fjm^ m\^^x . i 2 5 u m^(OT — ^<^i^n hntz^^ r 4 ^<i^±t . 1 

mm^gcox — ^^S:#fte>ixfc^^i:iS' K±i:, Xfil x l.2mmOx — ^•^?r'H•^tlbi^fc 
^ "Cii!^ 4 5 . 3cm Commonwealth Scientific IBS 250 -f^^-Vt'— !) i^i/ygS^ffl 

[ 0 0 9 6 ] 

LT) Cr, Ni, WXttTaTJft)BSr^5fei-6fcis?)ti, •=?;=^^'^ft^U?feV^7;i-h];y 
^77^;6S*iBmPAfc:J;oTMI8$iT.T#fc, *-f, 05 (A) RX/m 5 (B) 

■5I$tt5<. 2fcV^-e, Els (C) (c:;^-rj;9»-> ^r-T ^<i^<7?^V^i#@0^(^{Rl|®4 2St/4 

3±(Dy;i-\'\^iy^h5o^myt^'^^ytt^yr^^<m^mi.xWim^n^o cr. ni 

. WXf4TaTi*SOjf:VN$|5:»-4 0 RXJ^ 4 1 SrSoTV^57;^- hW-v';^ h 5 0 14, ro^S 
[ 0 0 9 7 ] 

Cr, Ni, WXf4TaT«6^<0|^*»CM-t-5|g5 (A) d»e>05 (D) JC^^ixfc;^ 

mn. m 4 (F) ^ $ 4 6 4 7 e, ^m*t!|sf -5 »!) ci m c < 

ffl AS "51 T' fo 5> o 
[ 0 0 9 8 ] 

^mmti. ^(D^m<DmmRx^mmmmizm\^xts.m^tix ^ iti)^ . ±td.ekt^<Dm^ 

'XjEffi«/i5, m m <D m n X It mm h ti ^ z t fj: < . ^ m ^ z t ii> m h ^ ^ 

tt£<. i^^<Dm!^mm*^^ . Mi^miz^^n^m^tLX\^^^m^mm\z'(xm^nxhx< 
, v> < o*^<^ii#m>5s, m<Dif^m t i-tn^i^x mm ^ ixx ii X < . $ ^>}cv^ < od^f^^-a-ic: 

[ 0 0 9 9 1 

[igili^5fe^^ttD->;^7^ix-efe5, #^Pj3p:7'o-:/om»&iaTa>5„ 

[031 -mi$^^ h y s/T'dJ^tDijcJta^ix, y'-y<^Hit-f htix\^^i£\^mmi^%^n 50 
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T- 5 , 

— A (F I B) ^»rStff»tt»&lll-efe5o 

o 

I1I91 *^BJ(c:j;5-7°c7-:/©$feCSria3Si-5fcJ6(^F I B^*SW(^«£B&[ll-r-fe5o 10 
Ell 0] 3^%?g»cj;5:/c:-7'cD$fedg±(c;^ s/7'^^tfi]lii--5fcJ6(DF i eSWo 
-e fc 5 o 

<7) Ift 1 

0 1 0 0 1 

10 7" o — r?' 

1 1 .PtijSf 

1 2 ^mm 
13.14 mi^ 

15 ^ y -y Vm 

le^^r-f/^H 20 

17 p — 

18 ^mm<Di^i^ 

1 9 U- V 

2 0 *®§|«3t 

2 1 mm^if^^nuu 

22, 24^-^ /V— 7" 
2 3 -> — ;^ 

2 5 m^^S'j^^a 

2 6 MP 

27 v'-^Srffi;tT#Sb-CV^5*g^OifiS§|5 30 

2 S ^ 2 9 :^ V )} 

3 0 ^ y ^'-y 

31 h7S/=3E^Vj//ftlJ^^e 

3 2 ^^F|S*!c^ 

33 tta^-^-V^^ 

3 4 TJtS 

3 5, 3 6 ^m;^hy5'r*5itfll$*v5'<#m^(7?^4S 

3 7 y — ;^ 

38, 39 F;f^W'fiZ:«35i:36i<orao(iS 

40,4lS:v^Ti*g 40 

4 2,4 3 Tl^lS 
4 4,4 5 ^««•i^S^g 

4 6,4 7 ^«v^^ffl;^^i|sfg 
4 8 7^ >- f — A i!I 

49 '<;<)->' t'— A 

50 y ir v \^ iy y^ v 

51 :^y^:yi^mm 

60 ^^^^—7' 
6 2 5^ -twu 

64&^^(X«3t;7r'f^^^) 50 
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6 6 ^^"^^L — y^^i^ 

6 7 ^ ^ ^ =^ - {:iis n ^ m^i^ 

6 8 > — :^ 

7 0 ^^^^-:/iS(^*5tt5it:^ 

72 :s^i' ^-y^S: 

8 4 :/ P — H .-^ 
86 >r:^Vtf— A 

8 8 ^ll*t*^f 

90[B]^;^[^^^i-^PP 10 

9 2 Mtb$ii:5::^r^^:^i-^Ri 
9 4 ^ 5/ :/ 

96 )f^M-f 7t>' 

9 8 a«3S»o:^f^^^i-^EP 

10 0 3»m*^*4o^v^ 
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